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(54) IMAGE SENSOR DEVICE 
USED AS DISPLAY DEVICE 

(57) Abstract 

PROBLEM TO BE SOLVED: To 
provide an image sensor which can 
use as a display device of an active 
matrix type by using the 1st and 
2nd thin film photoelectric 
conversion elements that function 
as the light emitting elements and 
photodetectors respectively to 
every pixel. 

SOLUTION: One of source and drain 
areas (S/D) of a TFT 1 0A of a 1st 
continuity control circuit SWA is 
connected to a 2nd wiring D12 with 
the other area connected to a pixel 
electrode PEA of a 1st thin film 
photoelectric conversion element 
11 A, respectively. Meanwhile, one of 
source and drain areas (S/D) of a 
TFT 108 of a 2nd continuity control 
circuit SWB is connected to a 3rd 
wiring D13 with the other area 
connected to a pixel electrode PEB 
of a 3rd thin film photoelectric 
conversion element 11B. 
respectively. In other words, every 
pixel PX has the elements 11A and 
11B which function as the light 
emitting elements and 
photodetectors, respectively. Thus, 
it's possible to obtain an image 
sensor device that can use as a 
display device just by changing the 
driving methods of both elements 
IIAand 11B. 
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(0 0 3 31 ro4^«g-e, *3E»g a t e J: tJ«^ 2 © 

ie^Di2(cji. 04 (A) , (B) \z^-rmm<om^- 

[0 0 3 41 1214 (A) . (B) (CJi. :^lJiCU^L|g3 
OielSDll. D12, D 1 3 03igS::^l6] (^^^ga 
30 t e ICStUT3^M-rS:^(fi]) T-p^-rS 2oOiii^PX 
(fugffliJcOiii^PXlU *JJ;Uf^:(O^Sia!l©PX21) Jc 
*SJ-t5«-*2iSg a t eizmm^tli^Mia^y B a t 
e. ^105i£iSDl lCOmt£l"</W 2 (Ogei^D 1.2 

icgtj&$n?),*k*T ■ y^itrsiJ^Wfflwft-^VD 1 2, mscD 

e^D 1 3 0l|ffi^^t:, *3J:U«M5t^^i: LX&m^h, 

1 <ommi/tm.^mm^ 1 lA^mm^mpEAOitg 

[0 0 3 5] mAt)^^i:>f)^^S:b\Z^ MMBg a t etc 
»±. #iiI^{Ciol/^TTFT 1 0 A. 1 0 BiSr:^> • 
40 $-fr#lii^SrJi|iJJ:ii«^UTVK fcft<OjfeSfI-§-V g a t 
ezJJStJg^HS-:^, ^2cOB£,^Dl 2tc:(±, ^ 1 (TDiS 

*aJPXA(c*Jv^TMlro^lla)t^^m^^l lA^.*; 

#VD1 2;4SWi^$tt5, 't¥oT, ifeSfS^V g a t e 

(CtoTSi^^Hfcili^PXT'li, ISicoiii^SBPXA 

{cdot^T. .'Sjer • mxrMwm<Dm^vD i 2{;a^u>T 

m 1 <^»M^^^lfeS^^ 1 1 A;45ji*mSA^e>. m^(D 
ZcOFb^, ^2c0ili^SBPXBT'l±, S 1 (iOiS^aS P X A 
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u 

^2(Tinm%^^t^m^\ i 

OP i wrBlf;:(lMS<^l; 
nT<?)t^r\ ^tl,^^2coitm5S1^itl[H]Sg5 0 2-011 
JIES!llH]?S2 0;5-b*S^g a t e tctil;^ $^^^^{1 * 

5r 1^ ^ ^ t ^5 X- # 5 o 
[0 0 3 61 rroi ptCLTSE^SlofcilittS^^li, 

a^^a^ffls-r ^-v^■1r>■t^i^^Sl ■r'^^T^$-(f:5i:ii 

-^lEliS^fi o fc®{fetS« ^ R AM^ CO if fSIEitigai:: l£ 

i^D 1 2tC31tti-r5o ^(Om^. ^^I*ga t ed^^K 
^ ti-T < -5 *Sft ^(c J; o t:)i«iS):iilil^ $ H?. iii^ P X 

1 A/45^^^ii{A^s^^cS':5^,^T.*cfl• • m^i^mA^um^ 

(0 0 3 7 J ClOJ: 5'ia^»J'f^2rtT5l^(C. ^2(0^ 
m!slSS4 0 2Jc:*JW'>TTFT4 3Sr:r7t»t®i: L. TF 
T4 4$r:^>'ttSi A^o. winZcommmmt-^^m 
2<0-r-^fiyigKl(HlSS3 0 2d-?5^3cOie,^D 1 3tCii 
ai-rK(i\ li2<Oiii»gBPXB<OS2<7>»K3t^^m^ 

^11 Bi>^mm^m^-\:im<5^'^x.^.fT • rsfl-«igsr*j 

W-et5y^<75j: 5f:imi *=■ J;l/|g 2 roM^SBP X As 
[0 0 3 81 ±iE0iJi:llS*fJ-. ^i*iJ:tJ'S2 

(DW^Is]SS4 0 1 . 4 0 2{C*Jl.^-CTFT4 1 , 4 3 5r 
:*->ttflgi:L. TFT 4 2. 4 4 Sr^^-^^^flgt "Tixli. 
^liiXX/m2<Dm$t^PXA. PXB(r)m:ff\Zi=\,^X 

^mm^n.^mm^i i a, 1 1 Bi§:%m^t lxi 

[0 0 3 9] (*?i^)ig©^m) tA±ia?^L^j:5t;, * 
1 *5 i U'S 2 CD^MJtll^mm^ 1 1 A . 1 1 B i>m^ 

^^<0{g;ffi1*^kSrl2!5 :: t *sx$ s. 



i2 




[0 0 4 01 L*-!,, m2*iJ:U«S3<Di£||D 1 2, D 

1 3<^g!S^t'tflgSr^m(H]!S4 0 1 , 4 0 2X-^'9m;tS 
/t'ltX-, ^ 1 *Jir/^2<Dil^g|5PXA. PXBiColN 
X\t.W.-^^^%^%1-z\-i.'S.itU}i LX{i«g$-&2>^i:*5 
Xt 5 title. -:^Sr|g^gi5<!: Lxm«l$-fr. •ftii:^Sr 

[0 0 4 1] ^fc, ^ 1 (^il^aSPXAtOiii^^^P E 
A t ^ 2 nmmu P X B roiij^m® P E B i ©KlctiiS 
ifettW^^V^'Sb a n k>45?Kfig$ttXV^5<OX. ^JtSC 

10 t uxttlBg-t-5)^i wiS^gi5PXA<o<a)d-f5^:^(S]tc>t 

jJ^tatt^ixXt.. rcOJt^i^STt^i: LX^agi-5^20 
li^glJPXBtczittXL^ 5 CiSr^^i^^'^b a n k IC 
J;oXB*iJ:-t-5:ii:;45X'#5o ^tUiSfe, «v^S/NitX- 

r^TTb 4 2 1 im-^omm 2 ] 

20 oSrli£:^LX^-r¥ffilS!. ~ (^ilI^tcffiF^$nxi^5=& 
*^=-w«ig?r^-f-»rSll. *Jj:t;f2-owiii^X(0?S^4gE 

ifk^^-rmmx'h^o ^j:^^. &^T^olftBJ!c*^l^x, n 

^^ri\.x^(om'imfmm^'-^^-r^o 
10 0 4 31 ^mt&<om:^mfB.mmm-< ^ -v>-fe:>■»^i^ 

J:!?Sliit$nfct,<OX-$>2), El5*3j;0:|2l6{C;^-rj;5 
tc. 3|s:Jgfl§coa^igS«ffiS'f — ^l^-Sgfa 1 X 

UX5£M-rs:^i^{c. Sicoie«D2i. S2<oie^D 

2 2. *JJ:05S3OK»D2 3d5ffif!£$ix. |gl/£V^L 
3 Oie,^D 21. D22. D23i: g a t e i 

ro^SiltcioX-^ h y ^':^t>tlc#iii^PX (U^PXi 
1. PX12- • • PX21. PX22- • •) ;45«^$ixX 

ff^^K^ix. *ff^flSXtj. #iii^PXFB^X-*ilcolg;1^i: L 

X. m^<^^mpx\cm^^x^iz:^\-7 4^mm^ 

$tl.XV>^. *' 
40 [00441 (®?S<^«Sfi£) USTii^LiasJci^i-j: 5 
ic. i'>-m(Dlii^PXlctlgi*5J:t/^2<^?iii^gCPX 
A. PXB7l5^^^*^^?fM$i^XV^^, ^1 (Oil^SBP 
XAJwfi. ^^|§ga t e 5r:n-LXil^jSJf?fflO^^<f 
^*Stt^$ix5l|105^ii»Jii^lsl!SSWAi. reOgl 

(oWa»J^lslSSswASr:J]-LX— :^coii;® (iS^«i;@P 

E A) A^m 1 tOga,^D 2 1 ioXXfm 2 <^ia,^D 2 2 <02X 

*{cis]SS6<j<::tSiE-r 5 ^ i ^o^?^>tm^^^^^^ i i a t 

*Sffifi£$HXl/''5, Sfc. ^2CDil^g|5PXBtC(4. r 

o^mmut 1 ^(ornmp x^m^-t?>f^ 1 (omm^p X 
so Ai^aw^s^g a t e sr:n-Lxtn§Eo*^m^*set 
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!S6^«cg^«c"r5S2(Dtlflg^||lEm^^l lBi:;55^g^ 
T-i 1 A. 1 1 Bit. fiii:fi-(D|llS;65^ii<:o>ctra]||igo p 

[0 0 4 51 Sl:fcci:t/m-2(7)^a^J?i|IlHlSSSWA. S 
WBH. ^Sft^7i>^^'- h"fl;t^5icmf^$tl5TFT 1 0 
C. 1 0 E. :}oJ:i;::0^1 COTFT 1 0 C. lOE^ 10 
^ bXH 1 Oid/^D 2 1 JC>r- hm-»^;i5t5^-r^S 2 CO 
TFT10D> 1 0 F?r-?:tt-t*tb^i-5c wCOgiJT'fi. 
TFTIOC. 1 0E(iN^^^w^§iT'fo'9. TFT 1 
OD. 1 0 F{iP^^^^>'WlliX-fc2)o 111 <^2»iiffl^S)^H] . 
SSSWACOS2COTF T 1 0 D*±. V — ;^ • K l^-O-gg 
igES/D<^-;^75SB2C0ffi.«D2 2tcS^)g!L. \iL-)5t^W> 
1 1 1 A(Z5M^mtlP EAic^JgcL 

■Ci/^5)o ^2O3^a^J^^lE3gSSWBCD^2^0TFT 1 0 

D 2 3 tCg)^ L. {^-^jt^m 2 CDS!ESS3tS^^^^ 1 1 B 20 
cOiB^miSP E BlC^igUTl^^o lll6:fei;U^[i] 

A. PXBcT^l^-f'tltCt,. S2OTFT10D. lOF 
hS@t->^bTfii^itSS:l 3 A. 13B<^— :^ 

[004 61 137 (A) . (B) l;i|116<^C-C' 
D-D' ^{Cjott^#8ff®s ^JjlU^HecDE-E' i^. 

F-F' m^^\^^%mm^^f\^'t*)n7r^irXo\z. mi 

1^-- Cfc'9> ^r*5j:r;^2(D^iiM^^liIKSWA. s 
WBSrfllJ^K-r^^lcOTFT 1 OC. lOE. ioctt/H 

2(o.TFTioD. ioFf±. l/^-r^^t>. ^^^^^m^ 
«®icji0^$tbfc>!r'- hjffea^)»6 2. \>mm 

@ 6 3 0^ffiffiy(c?fM $ ttfcB 1 <7:)Br^1 jife^® 6 4 

10 0 4 7] ^l:foJ:U?^2 60»il$iJI9(filgSSWA, S 40 
WB§rti?^-t-^Sl(^TFT 1 OC. lOElCiol^T 
fi. ^raifeftflge 4C0=i>'^^^ h/-tJ-/^S::^>UT^l O 
i£iaD2 l;&5y — . K W V^Bi^ S/D(^-:^tCxt L 
T-tiX^'^xS^MtZt^lgcLTl^^o TFT IOC. 10 
E(JO{di::^(^y-::^ • K u-r >"ni«s/DC{lSrBl^JflS 

%&^\:immL. ^(D'^iiLi^^^me S2otft 

lOD. 10F(D^-h^m6 3(DmBB^e3 0l,Zl^ 
[0 0 4 8] miStSl^m^^ 6 5 ^XXfm 1 cOfid^D 2 1 so 



(0 0 4 9] |g 1 0^ii*H^[sl?§SWA§rtg^r!ci-?)S2 
OTFT 1 0 D{C*3l/^Tfi, Mmn&Wf^6 4(0='>:-$' ^ 
K;ls-/w=Sr:JM-T||2<0EaD 2 2/4Sy-^ • Ku-fV 

S2 0#il*J?3lHl?SSWB$r«fiS;i-5S2(^TFT 
1 0 F(Zjol,^Ttt. ^Fb^J6^K6 4(D3>^^ h;}^— /l- 
Sr:frLT|g3 0i£^D2 3dsy-^ • Ku-f:xSi^S/ 
DCO-;fyic:5Fj-LT^tt^'tL^^e<}lC^^LTt->5„ ^2 
CiTFTlOD. 1 OF(Dm:fj(Dy-^ • h'U^ '^mi^. 

[0 0 5 0] f£t6. m7 izumTii^^aiLx^^A^. m 

PXAs PXBc7)l^-fi^(Ct,. ^1<75TFT 1 OC. 1 

0 E<Dy- hm^l6 3(C>t+LT(±^}f^ftl 3 A. 13 

Bco-:^<;os;@*5«icLTv>-5o ^J^(i. ^2 cot ft 

lOD. 1 OF©'/— h^^S6 3^^2(Oie^D2 2* 

tLum 3 (Di2,SD 2 3 (DTiz^vmn l. grBi?-6f^is e 

4 5rrfrL.T/tr6]$-fr-5o wtutjco^ifgl:! 3A. 13 
B(±. fcir^tfUl JaJ;0!S2<^lii^g|JPXA. PXB 

[00 5 11 m 1 JsJ:t;'^2 ro» 

M7fe«l^lft^^l 1A> 1 1B(±. JIJSCDJ^^I (C*3l^ 

\ Tomti^h^j:?)'mm^mm'^mpEA. peb, i?l 

SA^VA. VB. =ra*a»^JKSA, SB, *Jj;t/y 

1 cDii^^tsi^m^^^ 1 1 Aco{iij t m 2 

1 1 B rofflij t XWi^wm $ ^xfcS T'fo 5o 
•[0 0 5 2] m-f, ^)K)tS^tfe^^/^«3felS^i: LT 
SlBg-rS^Srtfti^-t-^o ^l*5J:Z^^2<oaflig7t^^ 
^^^1 lA. 1 IBT-fi, ^-tibSrlS^t^^i: LTffl 
V^-5fc:*!){C?^lfi]||tSOPJoi:t/®^^<SPE A, FEB 

vmm^m-wms A. s BtcBS^x^nznt mw)mw 

A, 11B(±, LE^^foSl/SiLED^^i: LT^Jt 

m^iPEA, PEB. ioxifmm&m2imLxmtii^ 




15 . 

[0 0 5 3] wm^m^imi-^^^ifcmi-t 

^m^^^t. Mi^^^optmmm^PEA. peb 

lA. 1 iB^mmr^(^^fc^xh. m 
i(om&<Dmmtmm. mrsi&mme b(Dmmm(>cm& 
(o\yV^y^vm^mf&hfd\k. oiaA/ivA. vb*jJ: 

^%%m tt^^ Ml^^H cfc ^cmff a U V >^ h 

L. >'*?>:J?i1b a n k^J^RSrr^, /^'>^5?]a b a n k ^ 

JBfiSL/tf^t^. ^^'>^>Jlb an kCD[^ffliMi€SCcStbr-< 

•r'5»fcjt)(Dig«cDW?4 mmw) ^ttfflu, /o^Bb 

a n k (Dl^ffliJSimtCIEdFLiSAM V A . V B ^ SJ^r o „ 
fSHUCc. >'^'>^®b a n kCDF»gWMi|?^*tLT'<>^i7iP 
X';; F;^>6, ^M4^2g<*J3iSA. SB^1»/ST5 

kcDl^fIiJ$Il^^^^^^»MSA. SB^5F^fST5. ^ 
C[)tS:l^. miOia^g5PXAOIl^m@PEAi^2 0 

issa5PXB©®smffiPEBi(DrBiK:«, ii^tt©>''? 

><>llb a n k^^^JfJ^^n^CiWii^cr^o 

[ 0 0 5 5 ] i/c, ^ 1 ^umz ommcitmm^m^ i 

lA, 1 1 B«l T07&^63^J:^3SHJ^fiii^SPEA$> 

^iHjpEB. jE?LaA;ivA. ^nmti^xmw^^ 

tCffilJEPor. I TOM3Ei5e)^cC^»lii»^aPEA^^li« 
PEB. 3:7fet4^fcoi5<h'm^';^'^A#^T;^^^'^ 

A;iS5&:»ib>j:^*ti^m@op. w-^*2g<*iiSA. iEa 

AJ^ci'OD^JlM^^J^cC'&^tiSj^SOP (lES) ^coil 
^SJlbr, ffe7^;^^4 0^«JiS;-r^ti^4>&^. 
[005 6] (|gSj!i[nl8S) 06d>6t5*^^J:^«:. *ffSi 

pxfiix^mco'm^thx. tct^kt^^o^px^ 

[ 0 0 5 7 ] T'^r(D{l^PX6C:teCirm 

i*jj:i:;^m2<Diii^7£m§:}g^^i i a. i i B^^^fe 
^2(oiifli7fems:^^^i lA, 11 B<7)^^o-75r^ 
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[0 0 5 8 } f|j>'il5 cciit^r. iia«»ffi2±K:«, 1^ 

«. ^ 1 ©^M^tellSfiyg^ 1 1 A*5S3l£L//cl^«cijiEn 
2 ©15^ D 2 2 *^ 6<^^Sti-r ^.^ 1 ©^fiSa 

«itBi5!K5 0 1 i. m2<i:>nm^'^^i-\ 1 B*s^ 
7tu/£ifis«:eicn-5.7t;^ss^ii3 ©^igD 2 3 A>e.1^ai■r 
^^2cD3t^^jl^^^^lll^§5 0 2 i*5*g5S$nrt,i^, c 

10 Cr. m 1 ©7t^jj£t5lt±10Sg5 0 1 teJ:D'*m2Ci5t^S£ 
«lffilBl8g5 0 2». ^^^i^tiglBlliS. tSEEiffi^Sg^ 

[0059 ] m^mn) la 5 jctj^-t <t tc. gajss 

2 ±K«. ^1 ©SSEJgJfeSglgSS^ 1 1 A ^miS^^t 

2 2 £^ 1 <Dytmm^tii^dS5 o 1 t^mmr^m 
1 cD^^iHiss4 0 1 <!: , m2<Dmm^^mkm^ 1 1 b 

20 ?r|%3t5g^-<t0-Cflil»5<!:#^3O@EiSgD2 SiBufEO 

1 \ B^^^-i-tL-cm^^httm3(DmmD2 3 1 
m 2 <D:ifemirLi^ jBiHiss 5 0 2 i ^mmt im2<Dm^\sl 

884 0 2 tJasflSfiSSn-Cl^^.. 
[006 0] C (Om-Ct. m 1 ©Wft!HlSS4 0 1 tc«. 
i:i,^{c.'>'f U'<;u, a — t-'<;u*ij£K:!&j-5 2-^ofi-^*5 
■S^«*&?n-5ft#)fi8c g 1 . s s 1 AS^fiRSn. 112 
0W}S[elS§4 0 2 cca. S^^^c-'^-/ U'-<;i'. d-u-<;u 

*ii!»(c)jc 2 -3©ii^ds-s s n i>mnu c g 2 , 
30 s g 2*J^)5£3n-ri>-5.. ctie)©ft-^^c g 1 , se 

1. eg 2. sg2U, N?^';^J^MCDTFT4 5. 4 
6, 4 7. 4 8<Der- h^®fc^n-en^iKLr(->-5>. 
CCf. TFT4 5«^jiii6mSgc omiM2 0l2^D 

2 2 <t©S^tS!®%»lta!T* J: ^ {CfgfiSS T F T 4 
6 «m 1 OTfe^iiSfeltBlsISS 5 0 1 2 CD^,^D 2 2 t 

TFT4 7ttitilit§«|gc oin<i:^3<Dig||D2 Si© 
«^tt«l^*IJfflI-r <t 5 tctSfiX ? n. T F T 4 8 «m 2 
©?feSi£«imiHl8S5 0 2 tmz ©^^D 2 3 <b©mtt 

'[ o'o 6 1 ] (^:?3?i) c©cl: 9Cc^fiKLfc^^l! 
«fflS2 ^ - t^-fe 1 -r ^ - t^-te >if s 

■2). ccr. sii^PXtcfeiiT:. is i ©plK^fe^S!^ 

fg^l 1 A^^jfeS^^tL/rffll^ m2 0iSM*mS!}S 
3R^=■1 1 B?rS3fe3IT-iU-CfflU«>Ji^{CB. ^ 1 ©^ 

}^!nISS4 0 1 -C13:TFT4 5^:t>tt.^<!:L/. TFT 4 

Q^irvmrntth. cncc>f*br. ^2©milIS§4 
50 0 2-C«TFT4 7€::t7lf.^il.. TFT485::+> 
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[0 06 2 ] COl:^Sg-c. m.^ms a 1 e^J:Umi(D 
iBISD2 1 5Cti. 1218 (A) . (B) l^mt'^m^OME^ 

[0063]|1]8(A). (B) CC{i. M 1 ^jrl^U^S 
CDi2SD 2 1, D 2 2 . D 2 3 Oii^*!^ a 

e . m 1 oia^a D 2 1 (c«j& 3 h ^ •=&*T • tsmyaiffl lo 

2 2(Dm{4U--^;i/ (^ilif^^c omCDHfiU-^^l-) . 
S3©Be.fgD2 3CDm{4^{L ^ 1 4dJ:C>'^2a)?m7fe 

1 1 A. 11 Bomfi«j#m<S6 somfi^ 

[0 06 4 ] m8i)'^(bt)^''^J:^(^. ^^sa t 
tJ. ^iODTFT 1 OC, 1 0 E€::t> • :f :7$-&^C 

?&^«J&$ti-2>, ^yc. ®1<7)K^D2 HCt^. m2<DT 
FT lOD^:t> ' ty^i^i>Ct(>Cj:K) . m I OMB: 20 

1 1 A tm2 ommB 2 2 tora^mmvt 
2im^&$ti'5o mm(^. m-^vDzikt. m2(OT 

FTl 0F^^> • :f:75-ii^CiCCj:*D. Il20fifli 
Tfem^^-?-! 1 B<b|g3OiS]®D2 3<J:C0PHl^:^ilW 

^n/cn^px-ctj. ^1 coiiSSRPXACcifoa^r. 
tT • \mp\mm(om^yYy2 1 ccs-^i^m 1 (Dwm^ 
m^^^ 1 1 A;:^i?i*m«.*^ h^mm^ti 0 . c o 30 

\t. m\<omm^PXAt'^h'w%^(0')-Yr^v^$^ 

«S!fft»-? 1 1 B3D«S7i&f €>. -e<Dl£*, ^2<DSJ!S7fe 

maiJ^^i 1 B-c«:76miS*^^n. ^ntciSDr. 1^ 
2 (ommit^m^'^ 1 1 B©®^m@p e b i^fi^im 

@0P£<DPa1{CttBfTS©mfiS*«^i-r-5o cosia^ 
ti, m3<DiS^D2 3€:/^Lrm2 0^mSfet^ffl[HlSS5 

0 2r]ilg^j<^aiuri^< ciA^-cts. cojr^^Sribf-^ 

«^mWIE®!l[9l3S2 0 t^h^Us ate ica:ty§ns 40 
[0 06 6 ] CO^J^'yiiCLrm^WL'ofcmi^^mt. 

m^jk^^^mmm ^ - v-tz >if i xm^ ^^^ct 

ilft[51K3 0*^6^1 OlB^D 2 ItCittar^. 50 
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Tim^j^iM^i^^n'Siil^PXrt'J. ® 1 (DlJSgBPXAO 

IS 1 ^DT^j^Tfe^^}^^^ 1 1 A f}^m,wimmM^^cs^i.> 

[0 06 7 ] C(DJ:'^rj:^7Tkmi'^i'li^m(iat. m2(D 
^}fe|5IK4 0 2tC*5C^-CTFT4 8«::t:7«SliU. T 

FT47i:t>i[mtbx. m 3 omm 3 i^Mi&m 

mc om^mmLX^oli^t. ^^Mgai e*^6ffij&3 

nr < ^ ^sit-^tc J: T nmKMiR ^h^mmpxx 

7'-d'i5iJ|gaMilSS3 0;&>e>lllc?)l&«D2 liCiiiai 
$n/c^Piii^ff-^ccs-^i,^r. m2 0i®^^ppxBo 
m 1 (D^M?fe^^^^ 1 1 B fc j=^iT • ?^*Ttt}g.?:®Jffl 

x^^. c(Dj:r>i^cmi^^v^m2(DmmmpxA. p 
'n^ctt^x^^. 

[0 06 8 ]^cfc, ^14oJ:a'^2 0^J^lelSg4O K 
4 0 2fCfcl,irTFT4 6. 4 8 ^:i->t^^i TF 
T4 5. 4 1^:ty'iXmtrtl{^. mifcc^C/^201® 

^gppxA, pxB<Dmy5(^c^i^x^wmytm^im^ 

1 lA. 1 lB^S^m^tLxmi^i>Ctf)iX^^. 

^. 

[006 9 ] t^JtSiBJU/ci^tc. 

1 :hj:z/m2<omm^^m^^ 1 1 a, 1 1 bts^^^ 
i^tixi^^^fc^. ctihmmytm.mm'i^(Dmm-:m^ 

xmi^^ct^^x^^. ^Tc. :^m^iB(Dm7jkmmmmm 
'{^-'^'^ly^mm.ixu. ^m^^^mf^y'0'^::^x 
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Partial English Translation of 
LAID OPEN unexamined Japanese Patent Application 
Publication No. 11-75115 

[0017] [First Embodiment] 

(Overall Construction of Active matrix Substrate) FIGS. 1 to 4 are respectively an 
equivalent circuit diagram of an active matrix used for an image sensor apparatus 
having an additional display device function, an enlarged plan view showing one of a 
plurality of pixels formed in this active matrix, sectional views showing the construction 
of each element formed in this pixel, and waveform charts showing potential fluctuation 
in two pixels. 

[0018] An active matrix substrate used in the image sensor apparatus having an 
additional display device function of this embodiment is manufactured by a 
semiconductor process in a manner similar to that for an active matrix substrate of a 
liquid crystal display device. As shown in FIGS. 1 and 2, in an image sensor apparatus 1 
having an additional display device function of this embodiment, a plurality of scanning 
lines "gate" are formed on a transparent substrate 2. In the direction intersecting the 
direction in which these scanning lines "gate" are extended, a first wiring Dll that 
functions as a common wiring for supplying voltage, and second and third wirings D12 
and D13 that function as signal lines are formed, with respective pixels FX (pixels PXl 1, 
PX12, PX21, PX22, ...) being formed in matrix in such a manner as to correspond 
to the respective intersections of the second wiring D12 (or the third wiring D13) and 
the scanning lines "gate". In the end portion of the scanning line "gate", a scanning-side 
driving circuit 20 for outputting a pulse for selecting a pixel as a scanning signal to this 
scanning line "gate" is formed. 

[0019] (Construction of the Pixel) As shown in FIGS. 1 to 3, in this embodiment, each 
pixel PX is composed of a first pixel section PXA including a first conduction control 
circuit SWA to which a scanning signal for selecting a pixel is supplied through the 
scanning line "gate" and a first thin film optoelectronic transducer llA which connects 
the first wiring Dll with the second wiring D 12 in a circuit manner through the first 
conduction control circuit SWA; and a second pixel section PXB including a second 
conduction control circuit SWB to which the scanning signal is supplied through the 
scanning line "gate" common to the first pixel section PXA and a second thin film 
optoelectronic transducer IIB which connects the first wiring Dll with the third wiring 
D13 in a circuit manner through the second conduction control circuit SWB. Although 
not shown in FIGS. 2 and 3, in each of the first and second pixel sections PXA and PXB, 
holding capacitors 13A and 13B are formed in such a manner as to be connected in 
parallel to the first and second thin film optoelectronic transducers 11 A and 1 IB. 
[0020] The first and second conduction control circuits SWA and SWB are formed of 
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p-channel-type TFTs lOA and lOB including a gate electrode to which a scanning signal 
is supplied from the scanning line "gate", respectively. The TFT lOA of the first 
conduction control circuit SWA is connected at one of its source and drain regions S/D 
to the second wiring D12 and connected at the other to a pixel electrode PEA of the first 
thin film optoelectronic transducer 11 A. The TFT lOB of the second conduction control 
circuit SWB is connected at one of its source/drain regions S/D to the third wiring D13 
and connected at the other to a pixel electrode FEB of the second thin film 
optoelectronic transducer IIB. 

[0021] FIGS. 3(A) and 3(B) show a section taken along the line A-A' of FIG 2 and a 
section taken along the line B-B' of FIG. 2, respectively. As shown in FIGS. 3(A) and 
3(B), the basic constructions of the first and second pixel sections PXA and PXB are the 
same, and the TFTs lOA and lOB which compose respectively the first and second 
conduction control circuits SWA and SWB are each formed of a channel region 61, 
source/drain regions S/D formed on respective sides of the channel region 61, a gate 
insulation film 62 formed on at least the surface of the channel region 61, and a gate 
electrode 63 formed on the surface of this gate insulation film 62, with an interlayer 
insulation film 64 being formed on the surface of the gate electrode 63. The second and 
third wirings D12 and D13 are connected electrically to one of the source/drain regions 
S/D, respectively, through the contact hole of this interlayer insulation film 64. The 
pixel electrodes PEA and PEB of the first and second thin film optoelectronic 
transducers llA and IIB are connected electrically to the other of the source/drain 
regions S/D, respectively. Although not shown in FIG. 3, in each of the first and second 
pixel sections PXA and PXB, holding capacitors 13A and 13B which are connected 
electrically in parallel to the first and second thin film optoelectronic transducers 11 A 
and IIB are formed, as described with reference to FIG 1. These holding capacitors 
13A and 13B can be formed in such a manner that, for example, the pixel electrodes 
PEA and PEB or the source/drain region S/D, which is connected electrically to the 
pixel electrodes PEA and PEB, are extended so as to face a counter electrode OP 
through the insulation film. It is also possible to form the holding capacitors 13A and 
13B in a manner that a capacitance line is formed so as to pass through the first and 
second pixel sections PXA and PXB and the capacitance line is arranged so as to face 
the extended portion of the source/drain region S/D or the pixel electrodes PEA and 
PEB through the insulation film. In this case, the capacitance line is set at a fixed 
potential 

[0022] (Thin Film Optoelectronic Transducer) The first and second thin film 
optoelectronic transducers llA and IIB have the same construction and function as 
either a light emitting element or a light receiving element. Namely, in the first thin film 
optoelectronic transducer llA, a transparent pixel electrode PEA made of an ITO film, a 
hole injection layer VA, an organic semiconductor film SA, and a counter electrode OP 
made of a lithium-containing metal film such as aluminum or calcium are multilayered 
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in this order. Also in the second thin film optoelectronic transducer 11 B, similarly, a 
transparent pixel electrode PEB made of an ITO film, a hole injection layer VB, an 
organic semiconductor film SB, and a counter electrode OP formed of a 
lithium-containing metal film such as aluminum or calcium are multilayered in this 
order, each of these layers being a layer formed simultaneously with the pixel electrode 
PEA, the hole injection layer VA, the organic semiconductor film SA, and the counter 
electrode OP of the first thin film optoelectronic transducer 11 A. 

[0023] The case in which the thin film optoelectronic transducer functions as a light 
emitting element will be described first. In the first and second thin film optoelectronic 
transducers 11 A and IIB, which are used as light emitting elements (current control 
type light emitting elements) with the counter electrode OP and the pixel electrodes 
PEA and PEB as a negative pole and a positive pole, respectively, when voltage is 
applied, a current (driving current) which flows through the organic semiconductor 
films SA and SB increases sharply in a state in which the applied voltage exceeds a 
threshold voltage of the thin film optoelectronic transducer, thereby causing the first and 
second thin film optoelectronic transducers 1 1 A and 1 IB to emit light as an EL element 
or an LED element. This light is reflected at the counter electrode OP, passes through 
the transparent pixel electrodes PEA and PEB, and is output. 

[0024] Next, the case in which the thin film optoelectronic transducer functions as a 
light receiving element will be described. When light reaches the first and second thin 
film optoelectronic transducers 11 A and UB through the transparent substrate 2 and the 
transparent pixel electrodes PEA and PEB, photocurrent is generated in the organic 
semiconductor films SA and SB. At this time, the thin film optoelectronic transducer 
functions as a light receiving element that generates a potential difference between the 
counter electrode OP and the pixel electrodes PEA and PEB. 

[0032] (Method of Use) In the case using the image sensor apparatus 1 having an 
additional display device function constructed as described above as a contact type 
image sensor apparatus, a readout object, such as a photograph, from which an image is 
to be read, is brought into close contact with the rear surface of the transparent substrate 
2. Here, in each pixel PX, when the first thin film optoelectronic transducer llA is used 
as a light emitting element and the second thin film optoelectronic transducer 1 IB as a 
light receiving element, the first switching circuit 401 sets the TFT 41 to be turned off 
and the TFT 42 to be turned on. In contrast, the second switching circuit 402 sets the 
TFT 43 to be turned on and the TFT 44 to be turned off. 

[0033] In this state, the signals of waveforms shown in FIGS. 4(A) and 4(B) are output 
to the scarming line "gate" and the second wiring D12. 

[0034] FIGS. 4(A) and 4(B) show a scanning signal Vgate supplied to each scanning 
line "gate", the potential level of the first wiring DU, a signal VD12 for on/oflf control. 
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which is supplied to the second wiring D12, the potential fluctuation of the third wiring 
D13, and the potential fluctuation of the pixel electrode PEA of the first thin film 
optoelectronic transducer 11 A used as a light emitting element, in two pixels PX (the 
pixel PXl 1 on the pre-stage side and the pixel PX21 on the post-stage side) adjacent in 
the direction in which the first to third wirings Dll, D12, and D13 are extended (the 
direction intersecting the scanning line "gate"), respectively. 

[0035] As can be seen from FIG. 4, a scanning signal Vgate for setting the TFTs lOA 
and lOB to be turned on/off in each pixel and selecting each pixel in sequence is 
supplied to the scarming line "gate", while an on/off control signal VD12 for switching 
the first thin film optoelectronic transducer llA between on and off states in the first 
pixel section PXA is supplied to the second wiring D12. Accordingly, in the pixel PX 
selected by the scanning line "gate", the first thin film optoelectronic transducer 11 A is 
switched from the off state to the on state for a predetermined period according to the 
on/ofif control signal VD12 in the first pixel section PXA and returns to a off state again. 
In this period, in the second pixel section PXB, the second thin film optoelectronic 
transducer IIB receives the light which is reflected on a readout object, such as a 
photograph, from the first pixel section PXA, As a result, photocurrent flows in the 
second thin film optoelectronic transducer IIB, and in accordance therewith, a 
predetermined potential difference is generated between the pixel electrode PEB of the 
second thin film optoelectronic transducer 11 B and the counter electrode OP. Since this 
potential difference, which appears in the third wiring D13, can be detected in sequence 
by the second photocurrent detection circuit 502. Such operation is performed in each 
pixel selected in sequence according to a scanning signal output to the scanning line 
"gate" from the scanning-side driving circuit 20. Hence, it is possible for the image 
sensor apparatus 1 having an additional display device function as a contact type image 
sensor apparatus to read image information from a readout object, such as a photograph. 
[0036] The image information and the like read in this way can be displayed by the 
image sensor apparatus 1 having an additional display device function. In detail, the 
image information read herein from a readout object, such as a photograph, is recorded 
in an information recording device, such as a RAM, and a modulation image signal in 
according to the image information is sent to the second wiring D12 from the first 
data-side driving circuit 301 for display. As a result, in the pixel PX selected in 
sequence by a scanning signal supplied from the scanning line "gate", the on/off state of 
the first thin film optoelectronic transducer 11 A of the first pixel section PXA is 
controlled according to the modulation image signal, thereby displaying a desired 
image. 

[0037] In such display operation, if the second switching circuit 402 sets the TFT 43 to 
be turned off and the TFT 44 to be turned on and the modulation image signal is sent 
firom the second data-side driving circuit 302 to the third wiring D 13, it is also possible 
to control the on/off state of the second thin film optoelectronic transducer IIB of the 
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second pixel section PXB according to the modulation image signal. If the display 
operation is performed in both the first and second pixel sections PXA and PXB as 
described above, display at higher luminance is possible. 

[0038] In contrast to the above example, if the first and second switching circuits 401 
and 402 set the TFTs 41 and 43 to be turned on and the TFTs 42 and 44 to be turned off, 
it is possible to use the first and second thin film optoelectronic transducers llA and 
IIB as light receiving elements in both the first and second pixel sections PXA and 
PXB. As a result, a reading operation with higher sensitivity is possible. 

[0042] [Second Embodiment] 

(Overall Construction of Active Matrix Substrate) FIGS, 5 to 8 are respectively an 
equivalent circuit diagram of an active matrix used for an image sensor apparatus 
having an additional display device function, an enlarged plan view showing one of a 
plurality of pixels formed in this active matrix, sectional views showing the construction 
of each element formed in this pixel, and waveform charts showing potential fluctuation 
in two pixels. In the following description, components having functions common to 
those of the first embodiment are given the same reference numerals, and accordingly, a 
detailed description thereof has been omitted. 

[0043] An active matrix substrate used for an image sensor apparatus having an 
additional display device function of this embodiment is also manufactured by a 
semiconductor process in a manner similar to that for an active matrix substrate of a 
liquid crystal display device. As shown in FIGS. 5 and 6, also in the image sensor 
apparatus 1 having an additional display device function of this embodiment, a first 
wiring D21, a second wiring D22, and a third wiring D23 are formed on a transparent 
substrate 2 in the direction intersecting the direction in which the scanning lines "gate" 
extend, with each pixel PX (pixels PXll, PX12, PX21, PX22, ...) being formed in 
matrix in such a manner as to correspond to the respective intersections of the first to 
third wirings D21, D22, and D23 and the scanning lines "gate". Further, a counter 
electrode OP is formed on at least the pixel region and is formed in strip in such a 
manner as to extend across a plurality of pixels PX as a common electrode among the 
pixels PX in this embodiment, also. 

[0061] (Method of Use) In the case using the image sensor apparatus 1 having an 
additional display device function constructed as described above as a contact type 
image sensor apparatus, a readout object, such as a photograph, from which an image is 
to be read, is brought into close contact with the rear surface of the transparent substrate 
2. Here, in each pixel PX, when the first thin film optoelectronic transducer 11 A is used 
as a light emitting element and the second thin film optoelectronic transducer 1 IB as a 
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light receiving element, the first switching circuit 401 sets the TFT 45 to be turned on 
and the TFT 46 to be turned off. In contrast, the second switching circuit 402 sets the 
TFT 47 to be turned off and the TFT 48 to be turned on. 

[0062] In this state, the signals of waveforms shown in FIGS. 8(A) and 8(B) are output 
to the scanning line "gate" and the first wiring D21. 

[0063] FIGS. 8(A) and 8(B) show a scanning signal Vgate supplied to each scanning 
line "gate", a signal VD12 for on/off control (control of light reception/non light 
reception), which is supplied to the first wiring D21, the potential level (the potential 
level of the common power supply line com) of the second wiring D22, the potential 
fluctuation of the third wiring D23, and the potential fluctuation of the potential holding 
electrodes 65 of the first and second thin film optoelectronic transducers 11 A and 11 B, 
and the potential level of the counter electrode OP, in two pixels PX (the pixel PXll on 
the pre-stage side and the pixel PX21 on the post-stage side) adjacent in the direction in 
which the first to third wirings D21, D22, and D23 are extended (the direction 
intersecting the scanning line "gate"), respectively, 

[0064] As can be seen from FIG. 8, a scanning signal Vgate for setting the first TFTs 
IOC and lOE to be turned on/ofF and selecting each pixel in sequence is supplied to the 
scanning line "gate". Further, an on/ofF control signal VD21 for switching between the 
first thin film optoelectronic transducer 11 A and the second wiring D22 between a 
conduction state and an insulation state by turning on/off the second TFT lOD is 
supplied to the first wiring D21. At the same time, the signal VD21 sets the second TFT 
lOF to be tumed on/ofiF so as to switch between the second thin film optoelectronic 
transducer IIB and the third wiring D23 between a conduction state and an insulation 
state. 

[0065] Accordingly, in the pixel PX selected by the scanning signal Vgate, the first thin 
film optoelectronic transducer 1 1 A changes from the off state to the on state according 
to the signal VD21 for on/off control and the on state is maintained in the first pixel 
section PXA. During this period, in the second pixel section PXB, light which is 
radiated from the first pixel section PXA onto a readout object, such as a photograph, is 
reflected, and the reflected light is received by the second thin film optoelectronic 
transducer 11 B. As a result, a photocurrent flows in the second thin film optoelectronic 
transducer IIB, and in accordance therewith, a predetermined potential difference is 
generated between the pixel electrode PEB of the second thin film optoelectronic 
transducer IIB and the counter electrode OP. This potential difference can be detected 
in sequence by the second photocurrent detection circuit 502 through the third vsdring 
D23. Such an operation is performed in each pixel in sequence according to a scanning 
signal output to the scanning line "gate" from the scanning-side driving circuit 20. 
Hence, it is possible for the image sensor apparatus 1 having an additional display 
device function as a contact type image sensor apparatus to read image information 
from a readout object, such as a photograph. 
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[0066] The image information and the like read in this way can be displayed by the 
image sensor apparatus 1 having an additional display device function. In detail, the 
image information read herein from a photograph or the like is recorded in an 
information recording device, such as a RAM, and a modulation image signal according 
to the image information is sent to the first wiring D21 from the data-side driving circuit 
30 for display. As a result, in the pixel PX selected in sequence by a scanning signal 
supplied from the scanning line "gate", the on/oflF state of the first thin film 
optoelectronic transducer llA of the first pixel section PXA is controlled according to 
the modulation image signal, thereby displaying a desired image. 

[0067] In such display operation, if the second switching circuit 402 sets the TFT 48 to 
be turned off and the TFT 47 to be tumed on and the third wiring D23 is connected to 
the common power supply line com, the on/off state of the first thin film optoelectronic 
transducer IIB of the second pixel section PXB can be controlled according to the 
modulation image signal sent from the data-side driving circuit 30 to the first wiring 
D21 in the pixel PX which is selected in sequence according to the scanning signal 
supplied from the scanning line "gate". When the display operation is performed in both 
the first and second pixel sections PXA and PXB, display at higher luminance is 
possible. 

[0068] If the first and second switching circuits 401 and 402 set the TFTs 46 and 48 to 
be tumed on and the TFTs 45 and 47 to be tumed off, it is possible to use each of the 
first and second thin film optoelectronic tremsducers 11 A and 1 IB as a light receiving 
element in both the first and second pixel sections PXA and PXB. As a result, a reading 
operation with higher sensitivity is possible. 
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